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A bstract 

Genotoxicity of Eleusineindica (Nkim enang: Efik) was investigated in the Wister 
strain albino rat ( Rattus novergicus). Nine (9) male and nine (9) female rats were 
randomly assigned to three (3) groups, of which two were exposed to the aqueous 
extract of E.indica - Group A (control-no extract)), Group B (50 mg/ kg BW of 
E. indica) and Group C (100 mg/ kg BW of E. indica). This was administered to the 
rats by oral gavagefor 14 days after which the peripheral blood from the tail tips 
were collected and assayed for the presence of micronuclei, following standard 
procedures. Proximate analysis and phytochemical screening of the herb extract 
was carried out. Results obtained showed that E. indica did not cause any 
significant (P >0.05) increase in the incidence of micronucleated polychromatic 
erythrocytes in rat peripheral blood at any of the doses administered. The 
polychromatic: normochromatic erythrocyte (PCE: NCE) ratio was found to be 
in the range of 0.50 ±0.11 to 0.55 ±0.02. Also, the aqueous herb extract is rich in 
Carbohydrates (76.17%) and Tannins (21.76%). M ean body weights (M BW) of rats 
showed normal distribution throughout the duration of the investigation. The 
results of this study demonstrate that E. indica does not confer any genotoxicity in 
mammals. Further in-depth study on its efficacy is recommended. 
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1. Introduction 

Eleusineindica is primarily listed as an agricultural and environmental weed (Randall, 2012) and isconsidered 
a "serious weed" in at least 42 countries (Hoi metal., 1979). ItisaspeciesofgrassinthefamilyPoacaceo with 
a small annual grass distributed throughout the warmer areas of the world to about 50° latitude. It is an 
invasive species in some areas. E. indica invades disturbed habitats in natural areas and the margins of 
natural forests and grassland, marshes, stream, banks and coastal areas. Eleusine indicia is called several 
names depending on where it isfound. Such names include: Bull Grass, Crabgrass, Crowfoot grass, dog 
grass, clutch grass, Iran grass, Ox grass, Silver grass, Wild finger millet, Wire grass, and Yard grass (Holm 
etal., 1979). In N igeria, some of its common names are: N kim-enang (Efik), lchite(lgbo), Horki orThiawa 
(Hausa)and Gbengin(Yoruba). Itisatufted annual grass, prostrated and spreading, or erect to about 40cm, 
depending on the density of vegetation but not usually rooting at the nodes (Plate 1). The whole plant, 
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especially therootisconsidereddiaphoreticand antipiuretic. Decoction of pi ant is used for treating convulsion 
i n chi Id ren. 11 is much used i n I i ver complai nts (Y usuf et al2009). 

The plant is a component of the basic remedy in Vietnamese traditional medicine. Itisalsoused inthe 
treatment of influenza, hypertension, oliguriaand retention of urine. The plant is applied externally to open 
wounds to stop bleeding. The whole plant is boiled with black sage for use in a sitting bath to treat fevers, 
colds, malaria, and for post-childbirth cleansing of a 
mother. The plant can be used fresh or d ried, for de- 
worming, coughs, lungs trouble, dysentery, heart 
problems, bladder and kidney stones, spleen and liver 
complai nts, and high blood pressure(Christensen and 
Kharazmi, 2001). The plant is also used for rituals in 
the local communities by Native doctors in Akwa 
I bom, and Cross River State (O kokon etal., 2010). The 
grass, when tender, iseaten by cattle goat, dogs, rats, 
chicken, dtc., for abdominal disorder (Holmetal., 1979). 

Phytochemical studies of Elusineindica indicated the 
presence of sterol glucoside forms and C- 
glycosylflavone. It also contains cyanogenetic 
glucoside, triglochinin, ochratoxin A, a-amylase 
inhibitors, Albuminoids, starch and fatty oil. Other 
components are phenol i c compounds and f lavonoi ds 
(Ghani, 2003). 

Apartfrom its medicinal properties and ethnobotany,£. indica isconsumed asavegetable. Hencetheneed 
to i nvestigatethegenotoxi c effects) if any, of the herb on a mammal ian model. The AI bi no rat (R attusnorvegicus) 
isused inthisstudy. 

2. Materials and Methods 

Thestudy was carried out in the Animal HouseoftheBiological Sciences Department, Cross River University 
of Technology (CRUTECH) Calabar, in Calabar South Local GovernmentAreaof Cross River State, Nigeria. 
Fresh leaves of Eleusineindica werecollected from the botanical garden in Cross River University ofTechnology 
Calabar, Cross River State, N igeria. The plants were identified and authenticated by Dr. Sam U do, a Botanist 
in the Department of Biological Sciences. Thefresh leaves(5kg) oftheplantwereairdried on laboratory table 
under room temperaturefor threedays and pulverized i n a blender to powder onethousand grams (lOOOg) of 
power were soaked in 500 ml 95% ethanol for 72 hours, and then filtered with a 0.2 mm mesh filter cloth. The 
I iquid fi Itrateobtai ned was oven d ried at 40PC overnight (Etta et al., 2007). The paste was stored i n a refri gerator 
at 4°C u nti I commencement of research. 

A total of ei ghteen (18) matu re (8 weeks ol d) al bi no rats of the w i star strai n (n i ne mal es and ni ne femal es) 
wereobtained from the Cross River University of Technology Animal House for this study. The rats were 
randomly housed in standard wooden cages with barbed wired tops, in groups of threes (3s). They were 
maintained on standard animal pellets and water ad libitum under standard temperatureand relative humidity 
withal2-h light/ darkcydeand allowed to acclimatize for seven days. Permission and approval for animal 
studies was obtained from theCollegeof Health Science, Animal Ethics Committee, Calabar. 

The completely randomized design (CRD) was used as the experimental design for this study. The 
experimental animals werearranged into three groups viz A, B, and C with three (3) Male and three (3) female 
rats in each group. 

Both Phytochemical Screening and ProximateAnalysisoftheextractwerecarried out, according to Soforowa 
(1993); Trease and Evans (1989), before the feeding of the rats commenced.Theinitial body weights of the 
ani mal s were measu red on commencement of the research and after ad mi ni strati on of thetest substance. The 
control animals were not treated with the plant extract while group B animals were treated orally with 
50 mg/ kgbwoftheextractandgroupC with 100 mg/ kg bw of theextractfor fourteen days. 24 hours after the 
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last ad ministrati on, peripheral blood samples were collected from the tail tips of both treated and untreated 
ratsin heparinized bottles,for further analyses according to theOECD 474protocol, 1997. 

Themicronudeustest is a comprehensive, quick and sensitive method for measuring DND damage- 
micronudei (M N i). M icroneudei arechromati n-contai ni ng structures i n cytoplasm surrounded by a membrane 
without any detectable link to the cell nucleus. They are formed by exclusion of whole chromosomes or 
chromatin fragments during cell division. MNi arescored specifically in once-divided bi nucleated cells. The 
micronudei are biomarkers of chromosome breakage and/ or wholechromosomeloss. Scoring of micronudei 
damage is from 5000 M N i, per cel I. 

2.1. Non-fluorescent Staining forM anual M icroscopical Evaluation 

The dry si ides were stained with 5% Giemsa solution for 3-5 minutes, washed properly with water and dried 
atroomtemperatureaccordingtoFenechand Morley, 1985.Thenumbersofmicronudeated normochromatic 
erythrocytes(MNMCE)weredetermined by blind counting 2000normo chromatic/ polychromaticerythrocytes 
(NCE/ PCE) per animal cell, under a microscope. Photo micrographs of analyzed si ides were obtained using 
Canon 3050 camera. 

3. Data Collection and Analyses 

Data obtai ned from this i nvestigation was analyzed statistical ly usi ng Levenes' T- test and T-test for equal ity 
of means. Differences between the means were considered significant at l%and 5%level of significance. 

4. Results 

Results of the proximate analysis and phytochemical screening of the aqueous extract of Eleusine indica 
are presented i n Tables 1 and 2 respectively, with carbohydrate as the hi ghest proxi mate component (76.17%) 
and fiber as the lowest (2%) and tannins (21.76%) and alkaloids(1.8%) as the highest and lowest 
phytochemicals. 


Table 1: Proximate analysis and phytochemical screening of aqueous extract of Eleusine indica 

Components 

Value (%) 

Phytochemicals 

Values(%) 

Moisture content 

48 

Alkaloids 

1.8 

Ash content 

10 

Saponins 

2.0 

Fibre 

2 

Flavonoids 

6.0 

Fat 

6 

Tannins 

21.76 

Protein 

6.8 



Carbohydrate 

76.17 




Table 2: M ean ± SE of body weights of rats after administration of aqueous extract of E. indica 

Parameter 

N 

Mean ±SE 

SD 

Sig. 

Body weight: 

Male 

9 

234.89±14.269 

42.794 

0.003 

Female 

9 

178.11±11.246 

33.126 


The results of the Mean ±SD of body weights of rats fed aqueous extracts of E/eus/ne/nd/ca is presented in 
Tabl e 2. The resu I ts present the mean body wei ght ±SE of the mal e rats as bei ng hi gher than that of thefemal e 
rats, 234.89H4.269 and 178.11H1.246 respectively. 

Photomicrographs of the bi nucleated (BN) cel Is with or without micronudei arepresented on Plates 2-4. 
Results show maxi mum of two micronudei formed in treated groups with none in the control group. 
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Plate 3: Group B Males and Females-a - binucleated cell with oneMN;b - binucleated cells with two M N; 
c- bnucleated cell with one M N; d - binucleated cell with one M N and e- binucleated cell with one M N 
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Plate 4: Group C males and females- f - cell with one MN; g - binucleated cells with one MN and 
h - bi nucleated cell with two M N 



Comparative binomial test for categories and Kolmogorov-smirnor tests werecarried out to compare the 
effect of the herb extract, if any, onthesexesand results arepresented inTable3. 


Table 3: Effect of extract on sexes 

Sex 

Test 

Sig. 

Decision 

Male: Female 

One sample Binomial 

1.000 

Sex does not affect the effect of the plant on the rats. 

Male: Female 

One sample Kolmogorov - smirnor 

0.709 

Sex does not affect the effect of the plant on the rats. 
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5. Discussion 

5.1. P roximateA rial ysis and P hytochemical Screening of aqueous extract of E leusine indica 

Theproxi mate analysisfromthisstudy showed that E. indica isrich in carbohydrates (76.17%). Thisresultis 
higher than that reported by Shod hganga (2012), w herethecarbohyd ratecontent was 72.5%. TheCarbohyd rate 
content in thisstudy isal most thesame as the carbohydrate content in rice (78.2%) (Shod hganga, 2012). High- 
fiber carbohydrates improve bowel transit time and reduce risk of colorectal cancer. Carbohydrates are not 
essential in the human diet, but because foods rich in carbohydrate areabundant and cheap, compared with 
fats and protein, they naturally forma major part of the diet in most of theworld.Thefour-fifth'sof theworld's 
population relies mainly on plantfood. Carbohydrates provideat least 70% and often up to 90% of the total 
caloric intake They arethemost abundant biomolecules produced on earth. Regmi etal. (2004) reported crude 
protein and Ash content off. indica as 12.4%and 35.8% respectively. In this study, ash content was 10% and 
protein content 6.8%, values quite lower than those reported by Regmi etal. (2004), but in agreement with some 
other studies where the protein content was recorded as 8.06% (Shod hganga, 2012). Proteinsarean essential 
component of thediet needed for survival of animals and humans. The basic function of proteins in nutrition 
isto supply adequateamounts of needed ami no aci ds. A ccord i ng to U mezawa (1989), the protei n qual ity, also 
known as the nutritional or nutritivevalueof afood, dependson its ami no acid content and on thephysiological 
utilization of specific amino acids after digestion, absorption and minimal obligatory rates of oxidation. 
Cereals and mi I lets are moderate sources of protei n as they contai n only about 10% protei n (Gopalan et al., 
1989). H ence, the protein content of E. indica in our study is acceptable. M adibela and M odiakgotla (2004) 
recorded 15.1%ash and 8.29% crude protein in one accession of finger millet; thesevaluesareslightly higher 
than what is reported here. E leu sine indica, in a research by Shodhganga (2012) contained moisture-12.04%; 
protei n-8.06%; fat-2.48%; carbohyd rate-72.6 %; crudefiber-4.26%; and energy-345 kcal. In hisstudy, the moisture 
content was 48%, fat 6% and fiber 2%. The fiber content in food is important because it protects the body 
against duodenal ulcers (Aldoori et al., 1997), cancer and may affect intestinal immune function (Terry 
etal., 2001). Trowel (1985) submitted that dietary fiber is the skeletal remains of pi ant cel Is that are resistant to 
digestion by man's enzymes. Fats area chemically diverse group of compounds that are insoluble in water 
and havea variety of functions. Oilsand fats are the principle stored forms of energy in many organisms, 
(Lehningeretal., 1993). The phytochemical screening in this study showed the presenceof alkaloids (1.8%), 
saponi ns (2.0%), flavonoids (6.0%) and tanni ns (21.76%). H omburger (1989) reported that the ethanol ic extract 
of the herb was confi rmed to havea negl igi bleacutetoxicity and contai ns al I the phytochemicals reported i n 
this study. Tannins were recorded as the highest phytochemicals (21.76%), in this study. The presenceof 
f I avonoi d s i nd i cates the presence of pol y phenol i c second ary metabol i tes i n the extract. The I ow val ue of the 
alkaloidsconfirmstheselectiveantiviral activity reported by Abdul etal. (1996). Saponni ns, as reported in this 
study, are known to be antifungal (Cowan, 1999). 

The mean body wei ghts of the experi mental animalsfrom thisstudy show thatthe males toleratetheextract 
to a larger extent than the females. It can thus be assumed that E. indica aqueous extract did not confer any 
systemi c toxi ci ty at the d oses ad mi ni stered. The L evene's test for equal i ty of vari ances and the i nd epend ent t- 
test both confirmed these assumptions. The rich reserve of oily saponi ns may have also aided the weight 
increase in the treated rats as saponi ns are known to suppress ammonia production in the body, hence 
relieving metabolism and increasing the feed efficiency in animal s(Westendarp, 2005; and A regheore, 2005). 

Further tests, binomial test for categories refined by group (male and female) and Kolmogorov-Smirnortest 
werecarried out to confirm the non-toxicity of the extract on the body weight of the treated animals(Table3). 
Independentsample med i an tests, to establ i sh the effect of the extract on the sexes of treated ani mal s yi el ded 
a non-significant (P>0.05) result, confirming that observed effect on the sexes was non-sex dependent. The 
result of the micronudeus analysis is as presented on Plates 2,3and 4. A micronudeustestisatestused in 
toxicological screening for potential genotoxic compounds (Wiki paedia, 2015). In this study, control animals 
had nomicronudei formed in their erythrocytes. On theother hand, treated rats had 1,000 or 2,000 micronudei 
formed i n their erythrocytes. Howe/er, scoring of micronudei damage isfrom 5,000 M Ni/ cell (OECD, 1997). 
H ence there was no genotoxicity conferred on the treated ani mals by the aqueous extract of E. indica (L). That 
notwithstanding, according to French et al. (1999), the presenceof 1000 and 2000 M N is indicate the presence 
of acentric chromosomefragmentsor extrudi ng whole chromosomes, from the mai n nucleus of the cel I. Daiji 
et al. (1989) recorded similar results in mice fed irradiated diets. Reddy et al. ( L98! ) also reported lack of 
micronudeus formation in bone-marrow cells of micefed on irradiated diet for 7 days. Our resultscorroborate 
the reports of A morin (1995). Vijayalaxmi and Sadasivan (1975), on the other hand, reported an increase in 
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chromosomal anomalies in bone-marrow cel Is in rats which werefed on irradiated wheat. From the bar chart 
(Figure 1), it was established thatthe mean distribution of thesexes, by 3 replications for the control (A) B, and 
C treatment groups, isconsidered normal. This isan indication that the effect of the herb extract on thesexes 
of treated ani mals was not significant. 

6. Conclusion 

In conclusion, this investigation revealed the safety of E. indica (L) as food for both human and animal 
consumption.Theaqueous extract conferred no adverse effect on the body weight of treated animalsand did 
notinduceany genotoxic effects in the blood cel Is of treated animals. Hence, the herb is safe as food or food 
supplement. Similarly, itisall right for medicinal purposes, especially as faminefood. However, itsuseasa 
medicinal plant should be with the usual caution accorded medicinal plants to avoid overdosing and the 
su bsequent ad verse effects. 
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